The kinetics of azo dye reduction based on combined effect of biochemical reduction by anaerobic mixed culture and chemical reduction with hydrogen sulfide was investigated. Hydrogen sulfide was produced by sulphate reducing bacteria existing in the anaerobic mixed culture. The effect of initial anaerobic biomass, initial substrate, and initial dye (Reactive Orange 107) concentrations on reduction kinetics were studied with batch assays. The municipal waste sludge was used as electron donating substrate for biochemical reduction. The microbial biomass and substrate concentration did not affect the dye reduction rates significantly. The reduction kinetics was suggested as combination of biochemical reduction by Monod kinetics and chemical reduction by first order decay kinetics. The proposed kinetic model was validated by batch experiments for initial dye concentrations of 100, 200, 400, 800, 1600 and 3200 mg/L. The model was verified by continuous reactor study at initial dye concentration of 200 mg/L.
